As a part of our study of coordination compounds based on carbacylamidophosphates with C(O)NHP(O) structural fragment we obtained the title compound [ErCl 3 L 3 ] {L is N-[bis(pyrrolidin-1-yl)phosphoryl]-2,2,2-trichloroacetamide} (1), and determined its crystal structure. It has been shown previously that L is able to form complexes in the neutral and deprotonated form with lanthanides and uranium (Znovjyak et al., 2009; Znovjyak et al., 2010).
The asymmetric unit of the title compound, [ErCl 3 (C 10 H 17 Cl 3 -N 3 O 2 P) 3 ], contains two independent molecules. In each molecule, the Er III ion is six-coordinated in a slightly distorted octahedral ErO 3 Cl 3 geometry with a fac-arrangement of the donor atoms. Intramolecular N-HÁ Á ÁCl hydrogen bonds influence the molecular conformations. Some of the pyrrolidine fragments in the N-[bis(pyrrolidin-1-yl)phosphoryl]-2,2,2-trichloroacetamide ligands are disordered over two conformations of equal occupancy. The unusually porous crystal packing exhibits voids of 162, 158 and 13 Å 3 and short intermolecular ClÁ Á ÁO contacts of 2.876 (3) and 3.022 (4) Å .
Related literature
For the synthesis and coordination properties of the N-[bis(pyrrolidin-1-yl)phosphoryl]-2,2,2-trichloroacetamide ligand, see: Znovjyak et al. (2009; 2010) and for a structural investigation, see: Gholivand et al. (2006) .
Experimental
Crystal data [ErCl 3 (C 10 H 17 Refinement R[F 2 > 2(F 2 )] = 0.040 wR(F 2 ) = 0.093 S = 0.89 33091 reflections 1135 parameters 67 restraints H-atom parameters constrained Á max = 1.36 e Å À3 Á min = À0.75 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Data collection: CrysAlis CCD (Oxford Diffraction, 2006) ; cell refinement: CrysAlis RED (Oxford Diffraction, 2006) ; data reduction: CrysAlis RED; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Burnett & Johnson, 1996; Farrugia, 1997) ; software used to prepare material for publication: WinGX (Farrugia, 1999). Fig. 1 . View of two crystallographically independent molecules in the unit cell of 1 with atom numbering scheme. Displacement ellipsoids are shown at 30% probability level. Dashed lines denote hydrogen bonds. Hydrogen atoms not involved in hydrogen bonding are omitted for clarity. Tris{N-[bis(pyrrolidin-1-yl)phosphoryl]-2,2,2-trichloroacetamide}trichloridoerbium(III) Crystal data [ErCl 3 (C 10 H 17 
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Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) Atomic displacement parameters (Å 2 )
0.03493 (9) 0.03913 (10) 0.04077 (10) 0.01110 (7) 0.00295 (7) 0.00414 (8) Cl11 0.0665 (7) 0.0585 (6) 0.0720 (7) 0.0231 (5) 0.0237 (6) 0.0299 (6) Cl12 0.0528 (6) 0.0575 (6) 0.0565 (6) −0.0060 (5) −0.0077 (5) 0.0032 (5) Cl13 0.0582 (6) 0.0589 (6) 0.0742 (7) 0.0309 (5) −0.0055 (5) −0.0173 (5) Cl1A 0.0913 (9) 0.0697 (8) 0.1047 (10) 0.0008 (7) 0.0056 (8) 0.0277 (8) Cl2A 0.1163 (11) 0.1591 (15) 0.0909 (9) 0.0862 (11) 0.0635 (9) 0.0626 (10) Cl3A 0.0664 (7) 0.1135 (10) 0.0661 (7) 0.0300 (7) −0.0062 (6) 0.0308 (7) (14) 0.0408 (12) Cl6A 0.0843 (9) 0.1402 (13) 0.0645 (7) 0.0566 (9) 0.0189 (7) 0.0057 (8) (5) C5C 0.116 (11) 0.056 (7) 0.080 (9) 0.060 (7) 0.005 (9) −0.011 (6) (3) Er1B 0.03557 (9) 0.03848 (9) 0.04025 (10) 0.01111 (7) 0.00430 (7) 0.00495 (7) Cl21 0.0579 (6) 0.0553 (6) 0.0626 (6) 0.0215 (5) 0.0184 (5) 0.0248 (5) Cl22 0.0583 (6) 0.0592 (6) 0.0568 (6) −0.0027 (5) −0.0045 (5) −0.0006 (5) Cl23 0.0587 (6) 0.0539 (6) 0.0692 (7) 0.0295 (5) 0.0078 (5) −0.0006 (5) Cl1B 0.1153 (12) 0.0744 (9) 0.1195 (12) −0.0072 (8) −0.0037 (9) 0.0372 (9) Cl2B 0.0629 (7) 0.1514 (13) 0.0606 (7) 0.0352 (8) −0.0020 (6) 0.0305 (8) (3) O3A-Er1A-O5A 88.49 (9) O3B-Er1B-O5B 87.32 (9) O3A-Er1A-O1A 88.56 (9) O3B-Er1B-O1B 88.74 (9) O5A-Er1A-O1A 87.75 (9) O5B-Er1B-O1B 88.51 (9) O3A-Er1A-Cl12 174.81 (7) O3B-Er1B-Cl21 88.78 (7) O5A-Er1A-Cl12 86.63 (7) O5B-Er1B-Cl21 173.35 (7) O1A-Er1A-Cl12 89.46 (7) O1B-Er1B-Cl21 86.02 (6) O3A-Er1A-Cl13 85.83 (6) O3B-Er1B-Cl23 87.43 (6) O5A-Er1A-Cl13 89.65 (7) O5B-Er1B-Cl23 89.18 (7) O1A-Er1A-Cl13 173.88 (7) O1B-Er1B-Cl23 175.61 (6) Cl12-Er1A-Cl13 95.92 (4) Cl21-Er1B-Cl23 96.03 (3) O3A-Er1A-Cl11 88.81 (7) O3B-Er1B-Cl22 172.28 (7) O5A-Er1A-Cl11 174.11 (7) O5B-Er1B-Cl22 85.81 (7) 128.0 C26B-C25B-H25E 109.1 H20A-C20A-H20D 89.4 C24B-C25B-H25F 109.1 H20B-C20A-H20D 21.2 C26B-C25B-H25F 109.1 H20C-C20A-H20D 108.7 H25E-C25B-H25F 107.9 O6A-C21A-N7A 125.4 (4) C25D-C24D-C23B 104.5 (8) O6A-C21A-C22A 120.5 (4) C25D-C24D-H24F 110.8 N7A-C21A-C22A 114.2 (4) C23B-C24D-H24F 110.8 C21A-C22A-Cl9A 111.2 (3) C25D-C24D-H24G 110.9 C21A-C22A-Cl8A 110.8 (3) C23B-C24D-H24G 110.9 Cl9A-C22A-Cl8A 109.9 (3) H24F-C24D-H24G 108.9 C21A-C22A-Cl7A 107.3 (3) C26B-C25D-C24D 86.9 (7) Cl9A-C22A-Cl7A 109.5 (3) C26B-C25D-H25G 114.2 Cl8A-C22A-Cl7A 108.0 (3) C24D-C25D-H25G 114.2 N8A-C23A-C24A 105.6 (3) C26B-C25D-H25H 114.2 N8A-C23A-C24C 106.4 (5) C24D-C25D-H25H 114.1 C24A-C23A-C24C 26.7 (5) H25G-C25D-H25H 111.3 N8A-C23A-H23A 110.6 N8B-C26B-C25D 105.1 (6) C24A-C23A-H23A 110.6 N8B-C26B-C25B 104.3 (6) C24C-C23A-H23A 131.1 C25D-C26B-C25B 23.7 (6) N8A-C23A-H23B 110.6 N8B-C26B-H26E 110.9 C24A-C23A-H23B 110.6 C25D-C26B-H26E 129.5 C24C-C23A-H23B 86.0 C25B-C26B-H26E 110.9 H23A-C23A-H23B 108.8 N8B-C26B-H26F 110.9 N8A-C23A-H23C 102.0 C25D-C26B-H26F 89.1 C24A-C23A-H23C 106.7 C25B-C26B-H26F 110.9 C24C-C23A-H23C 130.6 H26E-C26B-H26F 108.9 H23A-C23A-H23C 11.8 N8B-C26B-H26K 112.5 H23B-C23A-H23C 120.2 C25D-C26B-H26K 117.1 N8A-C23A-H23D 115.8 C25B-C26B-H26K 97.0 C24A-C23A-H23D 116.8 H26E-C26B-H26K 14.4 C24C-C23A-H23D 94.2 H26F-C26B-H26K 119.4 H23A-C23A-H23D 97.3 N8B-C26B-H26L 111.3 H23B-C23A-H23D 11.5 C25D-C26B-H26L 101.2 H23C-C23A-H23D 108.7 C25B-C26B-H26L 121.9 C25A-C24A-C23A 104.3 (4) H26E-C26B-H26L 97.5 C25A-C24A-H24A 110.9 H26F-C26B-H26L 12.8 C23A-C24A-H24A 110.9 H26K-C26B-H26L 109.1 C25A-C24A-H24B 110.9 N9B-C27B-C28D 102.4 (5) C23A-C24A-H24B 110.9 N9B-C27B-C28B 98.7 (5) H24A-C24A-H24B 108.9 C28D-C27B-C28B 26.0 (5) C24A-C25A-C26A 104.9 (4) N9B-C27B-H27C 112.0 C24A-C25A-H25A 110.8 C28D-C27B-H27C 130.9 C26A-C25A-H25A 110.8 C28B-C27B-H27C 112.0 C24A-C25A-H25B 110.8 N9B-C27B-H27D 112.0 supplementary materials sup-25
C26A-C25A-H25B 110.8 C28D-C27B-H27D 87.2 H25A-C25A-H25B 108.8 C28B-C27B-H27D 112.0 C25C-C24C-C23A 100.1 (6) H27C-C27B-H27D 109.7 C25C-C24C-H24C 111.8 N9B-C27B-H27E 109.7 C23A-C24C-H24C 111.8 C28D-C27B-H27E 112.6 C25C-C24C-H24D 111.8 C28B-C27B-H27E 90.4 C23A-C24C-H24D 111.8 H27C-C27B-H27E 23.0 H24C-C24C-H24D 109.5 H27D-C27B-H27E 128.0 C26A-C25C-C24C 106.2 (6) N9B-C27B-H27F 110.8 C26A-C25C-H25C 110.5 C28D-C27B-H27F 112.6 C24C-C25C-H25C 110.5 C28B-C27B-H27F 135.7 C26A-C25C-H25D 110.5 H27C-C27B-H27F 87.1 C24C-C25C-H25D 110.5 H27D-C27B-H27F 26.3 H25C-C25C-H25D 108.7 H27E-C27B-H27F 108.7 N8A-C26A-C25C 103.5 (5) C29B-C28B-C27B 95.9 (6) N8A-C26A-C25A 102. 129.4 C27B-C28D-C29D 114.6 (6) H26A-C26A-H26C 29.2 C27B-C28D-H28E 108.6 H26B-C26A-H26C 80.5 C29D-C28D-H28E 108.6 N8A-C26A-H26D 99.0 C27B-C28D-H28F 108.6 C25C-C26A-H26D 112.2 C29D-C28D-H28F 108.6 C25A-C26A-H26D 90.8 H28E-C28D-H28F 107.6 H26A-C26A-H26D 136.6 C28D-C29D-C30B 98.1 (6) H26B-C26A-H26D
28.1 C28D-C29D-H29E 112.2 H26C-C26A-H26D 108.4 C30B-C29D-H29E 112.2 N9A-C27A-C28A 101.7 (4) C28D-C29D-H29F 112.2 N9A-C27A-H27A 111.4 C30B-C29D-H29F 112.2 C28A-C27A-H27A 111.4 H29E-C29D-H29F 109.8 N9A-C27A-H27B 111.4 N9B-C30B-C29D 111.7 (5) C28A-C27A-H27B 111.4 N9B-C30B-C29B 101.0 (5) H27A-C27A-H27B 109.3 C29D-C30B-C29B 24.1 (6) C29A-C28A-C27A 105.9 (5) N9B-C30B-H30C 111.6 C29A-C28A-H28A 110.5 C29D-C30B-H30C 122.6 C27A-C28A-H28A 110.5 C29B-C30B-H30C 111.6 C29A-C28A-H28B 110.5 N9B-C30B-H30D 111.6 C27A-C28A-H28B 110.5 C29D-C30B-H30D 87.4 H28A-C28A-H28B 108.7 C29B-C30B-H30D 111.6 C28A-C29A-C30A 102. 
